The paper deals with a boundary value problem of fourth order of elliptic type operator-differential equations. Sufficient conditions on the operator coefficients of the equation are obtained for the solvability of the boundary value problem under consideration.
Introduction and preliminaries
Let H be a separable Hilbert space, and A be a positive-definite self-adjoint operator in H with a domain of definition D (A). Denote by H γ (γ ≥ 0) a scalar of Hilbert spaces generated by the operator A, i.e. H γ = D (A γ ) , (x, y) γ = (A γ x, A γ y) , x, y ∈ H γ . In the case of γ = 0, we consider that H 0 = H. We denote by L 2 (R + ; H) a Hilbert space of functions f (t), determined on the R + = (0, +∞), almost everywhere with values from H, measurable, square-integrable in Bochner sense with the norms
Following the monograph [1] , we will denote the function space
.
Here and further all derivatives are understood in sense of distributions theory.
Further, we will define subspaces
According to the theorem of traces [1] , the subspace
Let us consider the boundary value problem in H
where f (t) , u (t) are functions in H, and here the following conditions are fulfilled: 1) A is a positive-definite self-adjoint operator; 2) ρ (t) is a measurable scalar function, and 0 < α ≤ f (t) ≤ β < 0 , t ∈ R + ; 3) Operators A j are linear, and B j = A j A −j j = 0, 4 are bounded operators in H.
Definition. If for any f (t) ∈ L 2 (R + ; H) there exists a function u (t) ∈ W 4 2 (R + ; H) which satisfies the equation (1) in R + almost everywhere, and the boundary conditions (2) in sense the convergence
is true, then the problem (1), (2) is called regularly solvable.
Main results
In this work we find conditions depending on the coefficients of the problem which provide the regular solvability of the problem (1), (2). Let's note that in the case g (t) = 1 the boundary value problem (1), (2) is investigated, for example, in works [2] [3] and when g (t) = α > 0, t ∈ (0, T 0 ) and g (t) = β > 0, t ∈ (T 0 , ∞) in works [4] [5] .
Let's denote
If the conditions 1)-3) are satisfied, the operators P 0 and P 1 are bounded operators acting from 
, it follows that the operator L 0 is also a positive definite operator in L 2 (R + ; H). Theorem is proved.
are fulfilled, where
Then from the equality (4) the following inequalities are obtained:
i.e. inequality (3) is true for j = 0 and j = 4. Integrating by parts and using the equality (4) we have:
From the above relation we get
i.e. the inequality (3) is true for j = 2. Again integrating by parts, for any ε > 0 we obtain
in the equality
, we have the following inequality
The lemma is proved. Now we will prove the main theorem. is invertible, after substitution ϑ = P 0 u we obtain the equation ϑ + P 1 P −1 0 ϑ = f in the space L 2 (R + ; H). Using lemma 1, we have c j B 4−j P 0 u L 2 (R + ;H) = q ϑ L 2 (R + ;H) .
As q < 1, so the operator E + P 1 P
is invertible in L 2 (R + ; H), therefore u = P 
